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(54) ALL DIRECTION DISTANCE DETECTOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an all direction distance 
detector capable of accurately detecting a distance at 360 
degrees. 

SOLUTION: A driving region R1 of a region for installing all a light 
emitting unit 2, a light receiving unit 3 and a signal processor 5 is 
provided at one side of an optical region R2 having a light emitting 
region R2a and a light receiving region R2b. Thus, signal lines or 
the like between the regions R2a and R2b do not pass through the 
region R2 to provide an all direction distance detector capable of 
completely detecting all direction distances at 360 degrees. Thus, 
since a distance of wirings is shortened, an influence of an electric 
noise to a light receiving signal or the like caused by a driving 
system or the like of a rotating mechanism is suppressed, thereby 
improving an accuracy of detecting the distance. 
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CLAIMS ^ 

[Claim(s)] ^ . . 4.- X 4.u 

[Claim 1] Equip the interior of housing with a projector and an electric eye. and outgoing radiation ot the 
exposure light from said projector is carried out in the predetermined detection direction of said housing 
exterior through a floodlighting optical-path conversion means. In the distance detection equipment which 
carries out incidence of the reflected light from the body of said detection direction to said electric eye 
through a light-receiving optical-path conversion means, and detects the existence of said body, and the 
distance to said body The rotation section installed pivotable considering the predetermined shaft inside 
said housing as a revolving shaft, The rolling mechanism by which it has the rotation mechanical component 
which makes said rotation section drive, and is constituted, and said floodlighting optical-path conversion 
means and said light-receiving optical-path conversion means are fixed and installed on said revolving 
shaft. An include-angle detection means to detect angle of rotation of said rotation section, and detection 
of the distance to said body by the signal from said projector and said electric eye. While having the digital 
disposal circuit which performs detection of an include angle with said body by the signal from said 
include-angle detection means, the field inside said housing While being divided into an optical-system field 
and the drive-system field to which said projector, said electric eye. and said digital disposal circuit are 
arranged inside along the direction of said revolving shaft The side attachment wall of said optical-system 
field consists of transparence cylinders which penetrate light. Said optical-system field The floodlighting 
field where said floodlighting optical-path conversion means is included inside, and outgoing radiation of 
said exposure light is carried out in said detection direction along the direction of said revolving shaft. 
While resembling the light-receiving field where said drive-system field is actjoined, said light-receiving 
optical-path conversion means is included inside, and incidence of said reflected light is carried out from 
[ said ] detection and divided further Said floodlighting field and said light-receiving field are optically 
divided by protection-from-light means to shade the stray light which was fixed, was installed to said 
transparence cylinder and shifted from the optical path. Said electric eye Omnidirection distance detection 
equipment characterized by countering said light-receiving optical-path conversion means, being arranged 
on said revolving shaft, being installed in the interior of said floodlighting field, and having the exposure 
photoconductive light means which carries out the light guide of said exposure light from said projector to 
said floodlighting optical-path conversion means. 

[Claim 2] Equip the interior of housing with a projector and an electric eye, and outgoing radiation of the 
exposure light from said projector is carried out in the predetermined detection direction of said housing 
exterior through a floodlighting opticaHpath conversion means. In the distance detection equipment which 
carries out incidence of the reflected light from the body of said detection direction to said electric eye 
through a light-receiving optical-path conversion means, and detects the existence; of said body, and the 
distance to said body The rotation section installed pivotable considering the predetermined shaft inside 
said housing as a revolving shaft, The rolling mechanism by which it has the rotation mechanical component 
which makes said rotation section drive, and is constituted, and said floodlighting optical-path conversion 
means and said light-receiving optical-path conversion means are fixed and installed on said revolving 
shaft. An include-angle detection means to detect angle of rotation of said rotation section, and detection 
of the distance to said body by the signal from said projector and said electric eye. While having the digital 
disposal circuit which performs detection of an include angle with said body by the signal from said 
include-angle detection means, the field inside said housing While being divided into an optical-system field 
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and the drive-system field to which said projector, said electric eye. and said digital disposal circuit are 
arranged inside along the direction of said revolving shaft The side attachment wall of said optica -system 
field consists of transparence cylinders which penetrate light. Said optical-system field The floodlighting 
field where said drive-system field is adjoined, said floodlighting optical-path conversion means is included 
inside along the direction of said revolving shaft, and outgoing radiation of said exposure light is carried out 
in said detection direction. While resembling the light-receiving neid where said lisht-rcceivms optioai-poth 
conversion means is included inside, and incidence of said reflected light is carried out fi^om [ said J 
detection and divided further, said floodlighting field and said light-receiving field It is fixed to said 
transparence cylinder and is optically divided by protection-fi^om-light means to shade the stray light which 
was installed and shifted from the optical path. Said projector Omnidirection distance detection equipment 
characterized by countering said floodlighting optical-path conversion means, being arranged on said 
revolving shaft, being installed in the interior of said light-receiving field, and having the reflected light light 
guide means which carries out the light guide of said reflected light fi^om said light-receiving optical-path 
conversion means to said electric eye. 

[Claim 3] The include-angle detection disk which has the include-angle detection slit group which consists 
of two or more slits which said include-angle detection means was fixed to the periphery of said rotation 
section, and were prepared at equal intervals on the predetermined circle centering on said revolving shaft. 
The photoelectrical unit which detects passage of said slit in photoelectricity, and the clock circuit which 
generates the electrical signal of the shape of a high-speed pulse which has a predetermined frequency. 
Omnidirection distance detection equipment according to claim 1 or 2 characterized by having an include- 
angle operation means to calculate the include angle which has a body using detection of said slit by said 
photoelectrical unit, and the pulse number of said electrical signal by said clock circuit. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the omnidirection distance detection equipment which can 
detect the include angle which has objective existence, the distance to a body, and a body over 360 
perimeters. 
[0002] 

[Description of the Prior Art] As a distance sensor system carried in the former, for example, an automatic 
guided vehicle, it has outside a projector using laser, light emitting diode, etc. which are made to generate 
the exposure light by which outgoing radiation is carried out. and an electric eye using the photodiode 
which detects the reflected light from a body, it is constituted, and the distance detection equipment which 
detects the distance from the time difference of floodlighting and light-receiving etc. to a body is known by 
the existence of light-receiving in the existence of the body in the detection direction again. 
[0003] The detection direction in such equipment is a direction where floodlighting of the exposure light to 
the exterior and light-receiving of the reflected light from the outside are performed. This detection 
direction can be chosen by changing the optical path of the reflected light by which incidence is carried out 
into the exposure light by which outgoing radiation is carried out. and an electric eye from a projector in 
the predetermined direction with reflective means, such as a reflective mirror which is an optical-path 
conversion means. It is possible over about 360 perimeters rotation and to make the detection direction 



3/15 



change by enabling continuous modification of the detection direction here as a configuration fixed and 
installed by the pivotable rolling mechanism with a predetermined revolving shaft in an optical-path 
conversion means, and considering as the configuration which turned outside the side attachment wall of 
the perimeter which an optical-path conversion means rotates, and was opened wide optically. By this, it 
can consider as the distance detection equipment of the omnidirection mold which can detect distance to 
a body about an omnidirection. 

[0004] In omnidirection distance detection equipment which was described above, the location of the 
detected body can be pinpointed by detecting an include angle (direction) with a body in addition to 
detection of the distance to the body by floodlighting and light-receiving. That is, while the existence of 
light-receiving of the reflected light from a body detects objective existence, when the reflected light is 
received and a body exists, include-angle detection means, such as a transparency mold optical encoder 
installed [ distance / to a body ] to the rolling mechanism again in angle of rotation of the detection 
direction according to the time difference of floodlighting and light-receiving etc. so that it might be 
measurable, detect an include angle with a body. As such equipment, there is equipment indicated by JP.7- 
191142,A and JP.10-10233,A. for example. 
[0005] 

[Problem(s) to be Solved by the Invention] In the above-mentioned conventional omnidirection distance 
detection equipment, to the optical-path conversion means currently fixed on the revolving shaft, a 
projector and an electric eye counter on the revolving shaft, and they are arranged so that the 
predetermined reflector of an optical-path conversion means may be faced, respectively. That is. a 
projector is arranged in one edge of a revolving shaft, outgoing radiation of the exposure light is carried out 
in accordance with a revolving shaft, by optical-path conversion means, such as a floodlighting mirror, an 
optical path is changed in the detection direction which is a perpendicular direction to a revolving shaft, 
and outgoing radiation is carried out outside. On the other hand, an electric eye is arranged at the other- 
end section of a revolving shaft, an optical path is changed in the direction in which the reflected light from 
[ from detection ] the body by which incidence is carried out met the revolving shaft with optical-path 
conversion means, such as a light-receiving mirror, and incidence is carried out to an electric eye. 
[0006] In the equipment by such configuration, since [ of a revolving shaft ] it was mostly installed in both 
ends, therefore the both ends of equipment, wiring of a signal line etc. became [ the projector and the 
electric eye ] long, and there was a problem that the degree of freedom on the design of a rolling 
mechanism etc. will be restricted by this wiring. Moreover, since this wiring needed to pass through the 
inside of the field where floodlighting of the exposure light to the exterior and light-receiving of the 
reflected light from the outside are performed, 360 perfect omnidirection distance detection was 
impossible. Furthermore, such long wiring increases the effect of the electrical noise from the rotation 
drive system of a rolling mechanism etc., and also becomes the cause of degrading the precision of 
distance detection. 

[0007] This invention is made in view of the above-mentioned trouble, and aims at offering the 
omnidirection distance detection equipment in which distance detection with high degree of accuracy is 
possible over 360 degrees. 
[0008] 

[Means for Solving the Problem] In order to attain such a purpose, the omnidirection distance detection 
equipment by this invention Equip the interior of housing with a projector and an electric eye. carry out 
outgoing radiation of the exposure light from a projector in the predetermined detection direction of the 
housing exterior through a floodlighting optical-path conversion means, and incidence of the reflected light 
from the body of the detection direction is carried out to an electric eye through a light-receiving optical- 
path conversion means. The rotation section installed pivotable considering the predetermined shaft inside 
housing as a revolving shaft in the distance detection equipment which detects objective existence and the 
distance to a body, The rolling mechanism by which it has the rotation mechanical component which makes 
the rotation section drive, and is constituted, and a floodlighting optical-path conversion means and a light- 
receiving optical-path conversion means are fixed and installed on a revolving shaft. While having the digital 
disposal circuit which performs an include-angle detection means to detect angle of rotation of the 
rotation section, detection of the distance to the body by the signal from a projector and an electric eye, 
and detection of an include angle with the body by the signal from an include-angle detection means While 
the field inside housing is divided into the drive-system field to which the optical-system field, a projector 
and an electric eye, and the digital disposal circuit are arranged inside along the direction of a revolving 
shaft The side attachment wall of an optical-system field consists of transparence cylinders which 
penetrate light. An optical-system field The floodlighting field where a floodlighting optical-path conversion 
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means is included inside, and outgoing radiation of the exposure light is carried out in the detection 
direction along the direction of a revolving shaft, While resembling the light-receiving field where a drive- 
system field is adjoined, a light-receiving optical-path conversion means is included inside, and incidence of 
the reflected light is carried out from detection and divided further, a floodlighting field and a light-receiving 
field It is fixed to a transparence cylinder and is optically divided by protection-from-light means to shade 
the stray light which was installed and shifted from the optical path. An electric eye It is characterized by 
countering a light-receiving optical-path conversion means, being arranged on a revolving shaft, being 
installed in the interior of a floodlighting field, and having the exposure photoconductive light means which 
carries out the light guide of the exposure light from a projector to a floodlighting optical-path conversion 
means. 

[0009] Moreover, equip the interior of housing with a projector and an electric eye, carry out outgoing 
radiation of the exposure light from a projector in the predetermined detection direction of the housing 
exterior through a floodlighting optical-path conversion means, and incidence of the reflected light from the 
body of the detection direction is carried out to an electric eye through a light-receiving optical-path 
conversion means. The rotation section installed pivotable considering the predetermined shaft inside 
housing as a revolving shaft in the distance detection equipment which detects objective existence and the 
distance to a body. The rolling mechanism by which it has the rotation mechanical component which makes 
the rotation section drive, and is constituted, and a floodlighting optical-path conversion means and a light- 
receiving optical-path conversion means are fixed and installed on a revolving shaft. While having the digital 
disposal circuit which performs an include-angle detection means to detect angle of rotation of the 
rotation section, detection of the distance to the body by the signal from a projector and an electric eye. 
and detection of an include angle with the body by the signal from an include-angle detection means While 
the field inside housing is divided into the drive-system field to which the optical-system field, a projector 
and an electric eye, and the digital disposal circuit are arranged inside along the direction of a revolving 
shaft The side attachment wall of an optical-system field consists of transparence cylinders which 
penetrate light. An optical-system field The floodlighting fleld where a drive-system field is adjoined, a 
floodlighting optical-path conversion means is included inside along the direction of a revolving shaft, and 
outgoing radiation of the exposure light is carried out in the detection direction, While resembling the light- 
receiving field where a light-receiving optical-path conversion means is included inside, and incidence of 
the reflected light is carried out from detection and divided further, a floodlighting field and a light-receiving 
field It is fixed to a transparence cylinder and is optically divided by protection-from-light means to shade 
the stray light which was installed and shifted from the optical path. A projector It is characterized by 
countering a fioodlighting optical-path conversion means, being arranged on a revolving shaft, being 
installed in the interior of a light-receiving field, and having the reflected light light guide means which 
carries out the light guide of the reflected light from a light-receiving optical-path conversion means to an 
electric eye. 

[0010] In the above-mentioned configuration, it is installed in the drive-system field which is in the same 
side to the floodlighting optical-path conversion means and the light-receiving optical-path conversion 
means which both a projector and an electric eye are optical-path conversion means about the direction in 
alignment with the revolving shaft of a rolling mechanism. By this, while losing wiring of the signal line in an 
optical-system field including a floodlighting field and a light-receiving field etc.. enabling 360 perfect 
omnidirection distance detection, securing the degree of freedom on a design etc. and raising the 
functionality of equipment, wiring to a digital disposal circuit can be shortened, the effect of the electrical 
noise to a light-receiving signal etc. can be reduced, and degradation of the detection precision of distance 
can be controlled. 

[0011] Moreover, in such an equipment configuration, either [ at least ] a projector or an electric eye needs 
to be arranged in the location from which it separated from the revolving shaft of a rolling mechanism. In 
this case, it is necessary to establish the exposure photoconductive light means which carries out the light 
guide of the exposure light from a projector, or the reflected light light guide means which carries out the 
light guide of the reflected light to an electric eye. 

[0012] That is, when it considers as the configuration which arranges an electric eye on a revolving shaft, 
although a projector is arranged in the location from which it separated from the revolving shaft, 
floodlighting and light-receiving of it are attained by considering as the configuration equipped with the 
exposure photoconductive light means by the reflecting prism which carries out the light guide of the 
exposure light from a projector to a floodlighting optical-path conversion means as described above. 
[0013] Moreover, floodlighting and light-receiving are attained by considering as the configuration which 
arranges a projector on a revolving shaft, and considering as the configuration equipped with the reflected 
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light light guide means by the reflecting prism which carries out the light guide of the reflected light from a 
light-receiving optical-path conversion means to an electric eye. when it has arranged in the location which 
separated from the electric eye from the revolving shaft. 

[0014] Furthermore, the include-angle detection disk which has the include-angle detection slit group 
which consists of two or more slits which the include-angle detection means was fixed to the periphery of 
the rotation section, and were prepared at equal intervals on the predetermined circle centering on a 
revolving shaft. The photoelectrical unit which detects passage of a slit in photoelectricity, and the clock 
circuit which generates the electrical signal of the shape of a high-speed pulse which has a predetermined 
frequency, It is good also considering having an include-angle operation means to calculate the include 
angle which has a body using detection of the slit by the photoelectrical unit, and the pulse number of the 
electrical signal by the clock circuit as a description. 

[0015] In the above equipments, although it is possible to detect an include angle with a body with the 
transparency mold optical encoder which has a disk and a photoelectrical unit, since angular resolution is 
decided by arrangement spacing of the slit of an include-angle detection slit group in this case, include- 
angle detection by the high resolution cannot be performed. On the other hand, the include-angle detection 
by the high resolution is attained by using together the include-angle detection by the electrical signal of a 
high-speed pulse, without changing arrangement spacing of a slit. 
[0016] 

[Embodiment of the Invention] Hereafter, the suitable operation gestalt of the omnidirection distance 
detection equipment by this invention is explained to a detail with a drawing. In addition, in explanation of a 
drawing, the same sign is given to the same element, and the overiapping explanation is omitted. Moreover, 
the dimension ratio of a drawing is not necessarily in agreement with the thing of explanation. 
[0017] Drawing 1 is the sectional view showing the configuration of the 1st operation gestalt of the 
omnidirection distance detection equipment concerning this invention. Moreover, drawing 2 R> 2 is the 
perspective view showing roughly the element and optical path of optical system of this operation gestalt. 
In addition, in drawing 2 . the rotation cylinder 41 and gobo 42 which are mentioned later are fractured in 
part, and are shown. 

[0018] The housing 1 in this operation gestalt consists of the drive-system covering 1 1. a partition plate 
12, a transparence cylinder 13, and optical-system covering 14. The contrant region of this housing 1 is 
divided into the drive-system field R1 of the lower part which uses drive-system covering 1 1 as a side 
attachment wall, and the upper optical-system field R2 wide opened optically to the exterior by using the 
transparence cylinder 13 as a side attachment wall by the partition plate 12. 

[0019] By setting a revolving shaft as the direction of a vertical, to the partition plate 12, it connects and 
the rotation section 40 which carries out a rotation drive is installed in the central part of the partition 
plate 12 so that it may be pivotable. The lower part of the rotation section 40 is constituted and the disc- 
like rotation ring 45 is formed in the predetermined part located in the drive-system field R1 of the 
periphery at rotation supporter 40a connected to the partition plate 12. On the other hand, it has a motor 
for driving the rotation section 40. and is constituted, and the rotation ring 46 is installed in the rotation 
mechanical component 43 currently installed in the position from which it separated from the revolving 
shaft in the drive-system field R1 through the rotation driving shaft 44. When these rotation rings 45 and 
46 are connected by the rotation belt 47, a rolling mechanism is constituted and a rotation drive and its 
control of the rotation section 40 by the rotation mechanical component 43 are performed. In addition, 
inside rotation supporter 40a, cylinder-like light guide line 40b which has a predetermined bore is formed. 
[0020] The upper part located in the optical-system field R2 of the rotation section 40 is constituted by 
the rotation cylinder 41. The optical-path conversion prism 4 which is an optical-path conversion means is 
fixed and installed in the interior of this rotation cylinder 41 to the rotation cylinder 41. This optical-path 
conversion prism 4 has the configuration where the end face of the upper and lower sides of the square 
pole form which that medial axis was made in agreement with the revolving shaft of the rotation section 40. 
and has been arranged was excised and obtained at the include angle of 45 degrees. 
[0021] These two excision sides constitute floodlighting reflector 4a whose upper excision side is a 
floodlighting optical-path conversion means, and light-receiving reflector 4b whose downward excision side 
is a light-receiving optical-path conversion means, and the main optical-path system of the floodlighting 
and light-receiving in this operation gestalt is determined by this. Namely, the optical-system field R2 is 
classified into upper floodlighting field R2a and downward light-receiving field R2b by making into an 
interface the horizontal plane inserted into floodlighting reflector 4a of the optical-path conversion prism 4, 
and light-receiving reflector 4b. 

[0022] Incidence of the exposure light to a body is carried out to floodlighting reflector 4a. optical-path 
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conversion is carried out by the floodlighting incident light way Lai of the vertical upper part where 
floodlighting field R2a met the revolving shaft of the rotation section 40 including floodlighting reflector 4a, 
and it is led to the floodlighting outgoing radiation optical path La2. On the other hand, light-receivmg field 
R2b is led to the light-receiving outgoing radiation optical path Lbl of the vertical lower part to which 
incidence was carried out to light-receiving reflector 4b by the light-receiving incident light way Lb2. 
optical-path conversion was carried out, and the reflected light from a body met the revolving ahaft 
including light-receiving reflector 4b. ..... 

[0023] At this time, the floodlighting outgoing radiation optical path La2 and the light-receiving incident 
light way Lb2 are mutually [ horizontally and ] parallel, and the reflected light from the body by the 
exposure light fi-om the floodlighting outgoing radiation optical path La2 can be incorporated from the light- 
receiving incident light way Lb2 by this. . . u u 
[0024] The upper limit and lower limits of the rotation cylinder 41 are upper limit opening 41a which the 
floodlighting incident light way Lai passes, respectively, and lower limit opening 41b which the light- 
receiving outgoing radiation optical path Lbl passes, and side-face opening 41c is formed in the 
predetermined field which includes an intersection with the floodlighting outgoing radiation optical path La2 
and the light-receiving incident light way Lb2 among side faces. The light transmission aperture (not 
shown) formed of the transparence member which penetrates light, respectively is installed in such upper 
limit opening 41a. lower limit opening 41b. and side-face opening 41c. In addition, about these, it is good 
also as a condition opened wide, without installing a light transmission aperture. 

[0025] Moreover, the side attachment wall of the optical-system field R2 which consists of floodlighting 
field R2a and light-receiving field R2b which the floodlighting outgoing radiation optical path La2 and the 
light-receiving incident light way Lb2 pass is the transparence cylinder 1 3 which penetrates light. Here, in 
order to rotate each optical path over 360 degrees, unlike side-face opening 41c of the rotation cylinder 41 
which rotates with an optical path currently formed in the field in part, in the side attachment wall, the 
omnidirection is wide opened optically 360 degrees with this transparence cylinder 13. In addition, in this 
operation gestalt. the medial axis of the transparence cylinder 13 is in agreement with the revolving shaft 
of the rotation section 40. 

[0026] In addition, about the optical-path conversion prism 4. the thing of other configurations, for example, 
the configuration where the end face of the upper and lower sides of the cylindrical shape which the medial 
axis was made in agreement with a revolving shaft, and has been arranged was excised and obtained at the 
include angle of 45 degrees, may be used. Moreover, it is good also as a configuration using the reflective 
mirror formed separately, respectively as a floodlighting optical-path conversion means and a light- 
receiving optical-path conversion means. 

[0027] In the interface of floodlighting field R2a and light-receiving field R2b. the disc-like gobo 42 which 
has central opening 42a which the rotation cylinder 41 penetrates is installed in the center. The gobo 42 is 
being fixed by gobo fixed part 42c (one of places [ them ] is shown in drawing 1 ) to the transparence 
cylinder 13 in two or more places of the periphery section. By this, from the optical path which are 
dispersion and the reflected light by dust, waterdrop. etc, adhering to the wall of the housing 1 of exposure 
light, and the transparence cylinder 13. it can prevent the stray light shifted carrying out incidence to light- 
receiving field R2b, and the precision fall of distance detection can be controlled. 

[0028] Floodlighting of the exposure light in this equipment and light-receiving of the reflected light are 
preferably performed by the projector 2 which is semiconductor laser, and the electric eye 3 which is a 
semi-conductor photo detector preferably, respectively. These projectors 2 and electric eyes 3 are 
installed by each in the drive-system field R1. When it considers as such a configuration, it needs to be 
arranged in the location where they separated from the revolving shaft of the rotation section 40 fi^om 
either [ at least ] the projector 2 or the electric eye 3 since the projector 2 and the electric eye 3 were 
arranged below (the same side) by each to the interface of floodlighting field R2a in which especially the 
gobo 42 is installed caudad. and light-receiving field R2b to the optical-system field R2. 
[0029] In this operation gestalt. light-receiving field R2b adjoins the drive-system field R1, and the 
projector 2 is installed in the position from which it separated from the revolving shaft considering the 
vertical upper part as an outgoing radiation shaft of light. The light guide section 23 is installed in the part 
which counters the projector 2 of the partition plate 12. Moreover, opening 42b is prepared in the part 
which counters the projector 2 of a gobo 42, the exposure light by which outgoing radiation was carried out 
to the vertical upper part from the projector 2 passes through the inside of a light guide section 23, light- 
receiving field R2b, and opening 42b. and incidence is carried out to floodlighting field R2a by this. In 
addition, in order to prevent the scattered light from each part grade by the side of floodlighting field R2a 
etc. carrying out incidence to a light-receiving field R2b side through opening 42b. the scattered-light 
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restrictor ring 24 thicker than a gobo 42 is installed in opening 42b. ^. . ^ r 

[0030] The exposure light by which outgoing radiation was carried out towards the vertical upper part from 
the projector 2 in the location from which it separated from the revolving shaft as described above It is 
reflected by the prism 21 and 22 which is the exposure photoconductive light "^^^^^.^^^^^^to the inferi^^ 
surface-of-tongue side of the optical-system covering 14 which forms the upper limit of floodlighting field 
R2a it is changed into the floodlighting incident light way Lai which goes to the vortical lovvor port wh.oh 
met the revolving shaft in the optical path, and incidence is carried out to floodlighting reflector 4a. 
[0031] On the other hand, the electric eye 3 is installed on the revolving shaft, and incidence of the 
reflected light by which opticaHpath conversion was carried out is carried out to the light-receiving 
outgoing radiation optical path Lbl by this through the light-receiving lens 31 at an electric eye 3 by light- 
receiving reflector 4b. In addition, it is good also about floodlighting of exposure light also as a configuration 
which installs a floodlighting lens, for example in a light guide section 23. 

[0032] Drive control of these projectors 2 and electric eyes 3 is carried out by the floodlighting control 
circuit 20 and the light-receiving control circuit 30 in the floodlighting and light-receiving, respectively. The 
projector 2 and the electric eye 3 are further connected to the digital disposal circuit 5 (however, not 
shown [ wiring of connection ]). By this, the driving signal of a projector 2 and the light-receiving signal of 
an electric eye 3 are inputted into a digital disposal circuit 5. from the existence of light-receiving, the 
distance from the time difference of floodlighting and light-receiving etc. to a body calculates in a digital 
disposal circuit 5. and the existence of the body in the detection direction is called for again. 
[0033] In conventional omnidirection distance detection equipment, to the optical-path conversion means, 
a projector and an electric eye counter and are arranged by each on the revolving shaft at the floodlighting 
field and light-receiving field side, respectively. In this case, there was a problem of being easy to be 
influenced with long wiring of the electrical noise from a rotation drive system etc. when it comes to 
[ both ] a limit when wiring of a signal line etc. becomes long since [ of a revolving shaft ] it is mostly 
installed in both ends, therefore the both ends of equipment, and a projector and an electric eye perform a 
rotation drive. 

[0034] On the other hand, it sets to the equipment by this invention. Apart from the optical-system field 
R2 which consists of floodlighting field R2a and light-receiving field R2b The drive-system field R1 is 
established in either a floodlighting field R2a side or a light-receiving field R2b side (setting in the operation 
gestalt shown in drawing 1 light-receiving field R2b side), and both the projector 2, the electric eye 3. and 
the digital disposal circuit 5 into which the signal from them is inputted are installed in this drive-system 
field R1. When shortening wiring of these mutuals, and securing the degree of freedom of an equipment 
design and making it wiring not exist in the optical-system field R2 by this, the omnidirection distance 
detection covering 360 perfect degrees is attained. Furthermore, the omnidirection distance detection 
equipment whose precision of distance detection controlled the effect of the electrical noise to a light- 
receiving signal etc.. and improved is realizable by shortening wiring in this way. Moreover, the 
miniaturization of equipment is also realizable by arranging a projector 2 and an electric eye 3 to the same 
field in this way. 

[0035] Furthermore, since the weight of the equipment part supported with the transparence cylinder 13 
which is the side attachment wall of the optical-system field R2 is reduced when a projector 2, an electric 
eye 3, and the drive-system field R1 in which the rotation mechanical-component 43 grade is installed are 
located in an equipment lower part, as shown in this operation gestalt. sufficient reinforcement can be 
obtained when thickness of the transparence cylinder 13 is made thin. By this, reduction of the amount of 
transmitted lights and distortion of an image can be controlled at the time of the outgoing radiation by the 
floodlighting outgoing radiation optical path La2 of exposure light, and the incidence by the light-receiving 
incident light way Lb2 of the reflected light, and the distance detection with a more high precision is 
attained. 

[0036] Moreover, in this equipment, the gobo 42 is being fixed to the transparence cylinder 13 which is the 
side attachment wall of housing 1. Since it becomes the structure of also rotating a protection-from-light 
means when a protection-fromHight means to separate a floodlighting field and a light-receiving field is 
being fixed to the rotation section, the load of a rotation drive increases. On the other hand, the 
functionality of a rotation drive can be raised more by making a gobo 42 into the structure fixed to housing 
1. The absolute location of such a gobo 42 becomes possible by placing in a fixed position a projector 2, an 
electric eye 3 and prism 21, and 22 grades. With these absolute locations, optical-axis adjustment in 
equipment etc. can be easy-ized to coincidence. 

[0037] Moreover, when floodlighting field R2a and light-receiving field R2b adjoin only through a gobo 42, 
decline in the light-receiving effectiveness by separating from a light-receiving prospective angle also in 
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short-distance measurement is controlled. . ^. . . i. j 

[0038] Next, detection of an include angle with the include-angle detection means in this equipment and 
the body by it is explained. The encoder disk 51 is attached in the part located in the optical-system field 
R2 of rotation supporter 40a, it is fixed to the partition plate 12 and the photoelectrical unit 52 is installed 
in the position on the periphery so that a part of periphery of the encoder disk 51 may be put The 
transparency mold optical encoder for include-angie detection is constituted by xhis onoodor d.oU 5i. the 
photoelectrical unit 52, and the encoder control circuit 53 that controls these. 

[0039] The include-angle detection slit group which consists of two or more slits arranged at intervals of a 
predetermined include angle is formed at the encoder disk 51 on the predetermined circle in the field which 
passes the inside of the photoelectrical unit 52 centering on the revolving shaft of the rotation section 40 
at the time of rotation. Moreover, the criteria include-angle detection slit is formed on a concentric circle 
which is in the field which passes the inside of the photoelectrical unit 52 similarly at the time of rotation, 
and is different from the above-mentioned include-angle detection slit group. This criteria include-angle 
detection slit is prepared in order to determine the angular position used as the radix point of the include- 
angle detection by the include-angle detection slit group, it consists of a single slit according to terms and 
conditions, such as rotational speed of the rotation section 40. or consists of two or more slits, such as 
four slits of two slits of spacing, or 90-degree spacing, 180 degrees. 

[0040] To the photoelectrical unit 52. on both sides of the encoder disk 51. a light emitting device is 
arranged at one side, the photo detector is arranged on another side, a photo detector can detect the light 
from the light emitting device which penetrated each slit of an include-angle detection slit group, and a 
criteria include-angle detection slit by this, and include-angle information can be acquired to it. In addition, 
in order to perform include-angle detection by such light, the protection-from-light case 54 is installed so 
that the field containing the photoelectrical unit 52 may be surrounded. 

[0041] The signal from this transparency mold optical encoder is inputted into a digital disposal circuit 5, 
and the operation of an include angle with a body is performed. Also in this case, the photoelectrical unit 
52 grade is adjoined and installed in the drive-system field R1, therefore all wiring of that signal line etc. is 
performed in the drive-system field R1 . By this, like the signal line about distance detection, the signal line 
about include-angle detection can be shortened, and degradation of the resolution under the effect of 
electrical noise can be reduced. In addition, although not illustrated, the wiring way for wiring the signal line 
from a transparency mold optical encoder is established in the predetermined part in the field covered in 
the protection-from-light case 54 of the partition plate 1 2. 

[0042] When a transparency form optical encoder which was described above is used, the resolution of 
include-angle detection is determined by arrangement spacing of the slit of an include-angle detection slit 
group. Although it is necessary to make arrangement spacing of a slit small for performing include-angle 
detection by the high resolution more, by there being a limitation and having enlarged the path of the 
encoder disk 51. equipment itself will enlarge the densification of slit arrangement. Then, artificers adopted 
the include-angle detection approach which makes angular resolution high by using together the include- 
angle detection by the transparency mold optical encoder, and detection with an electric clock (for 
example. JP,5-60575,A). 

[0043] Drawing 3 is a timing chart for explaining the above-mentioned include-angle detection approach, 
and has shown the optical signal corresponding to an include-angle detection slit group, and the electrical 
signal by the predetermined frequency used together by include-angle detection. In this operation gestalt, 
the digital disposal circuit 5 is constituted including the clock circuit which generates the electrical signal 
of the shape of a high-speed pulse which has a predetermined frequency, and the include-angle arithmetic 
circuit which uses this electrical signal together and calculates an include angle. The frequency of the 
electrical signal generated by the clock circuit is set up so that the signal pulse separation may become 
small to the signal pulse separation of the optical signal decided by rotational speed of slit arrangement 
spacing of an include-angle detection slit group, and the rotation section 40. Moreover, the signal pulse Sn 
in an optical signal shows the signal pulse by the n-th slit from the criteria include angle detected by the 
criteria include-angle detection slit, sets slit arrangement spacing of an include-angle detection slit group 
to theta 0, and is equivalent to the include angle nthetaO, for example. 

[0044] If the case where the rotation section 40 is rotating with constant speed is considered here, the 
number of the electrical signal pulse between two signal pulses S corresponding to the adjoining slit is 
fixed. This number is called for by zero N and measurement for example, between signal pulse Sn-Sn +1. At 
this time, include-angle spacing per electrical signal pulse is thetaO/NO, and measurement of it by the high 
resolution which made angular resolution these include-angle spacing thetaO/NO by this is attained. That is, 
it supposes that the reflected light from a body was received in Timing T as an example, and supposing the 
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number of the electrical signal pulse from signal pulse Sn+1 at that time is one N. the include angle of the 
detected body will be called for with theta(n+1+N1/N0)0. ^.u 
[0045] By using the include-angle detection approach which used such an electrical signal pulse together 
especially as described above, measurement by angular resolution higher than slit arrangement spacing is 
attained Moreover, it becomes possible by changing the frequency of an electrical signal pulse to change 
the resolution of the include-angle detection, without changing silt arrangement spacmg. 
[0046] The omnidirection distance detection equipment by this invention is not restricted to the above- 
mentioned operation gestalt, and can deform variously. 

[0047] Drawing 4 is the sectional view showing the configuration of the 2nd operation gestalt of the 
omnidirection distance detection equipment concerning this invention. In this operation gestalt. the 
transparence cylinder which is the side attachment wall of the optical-system field R2 is constituted by 
transparence cylinder 1 3b which is the side attachment wall of two transparence cylinders, i.e., 
transparence cylinder which is side attachment wall of floodlighting field R2a 13a. and light-receiving field 
R2b and a gobo 42 is inserted into these transparence cylinders 13a and 13b. and is installed. Also by such 
configuration, the same effectiveness as the 1st operation gestalt can be acquired. In addition, in this 
operation gestalt. it is formed more thickly than what the thickness of a gobo 42 depends on the 1st 
operation gestalt. therefore the scattered-light restrictor ring is not installed in opening 42b. 
[0048] Drawing 5 is the sectional view showing the configuration of the 3rd operation gestalt of the 
omnidirection distance detection equipment concerning this invention. In this operation gestalt. to the 
vertical axis, predetermined degree[ of angle ]-leans a projector 2 and a light guide section 23, they are 
installed, and the light guide of exposure light is performed by making into an exposure photoconductive 
light means the single prism 21 fixed to the optical-system covering 14 by this. In this case, optical-axis 
acUustment is simplified by that prism 21 is single. 

[0049] above-mentioned the 1- although the whole of the 3rd operation gestalt arranges the electric eye 
on the revolving shaft of a rolling mechanism, it is also possible to divide an optical-system field so that a 
floodlighting field may adjoin a drive-system field conversely, and to consider a projector as the 
configuration arranged so that a floodlighting optical-path conversion means may be countered on a 
revolving shaft. At this time, an electric eye is arranged in the location from which it separated from the 
revolving shaft, and floodlighting and light-receiving are performed by having the reflected light light guide 
means which consists of a single or two or more reflecting prisms etc. which carry out the light guide of 
the reflected light towards an electric eye from a light-receiving optical-path conversion means. In this 
case, since the diameter of a spot is large compared with exposure light, the optical-axis adjustment in a 
light guide means is comparatively easy for the reflected light. Moreover, about opening on the gobo which 
passes the reflected light, compared with the case of exposure light, it is necessary to enlarge in order to 
fully take in the reflected light. 
[0050] 

[Effect of the Invention] The omnidirection distance detection equipment by this invention acquires the 
following effectiveness, as explained to the detail above. That is. by considering as the conflguration which 
prepared the drive-system field which is a field where both a projector, an electric eye. and a digital 
disposal circuit are installed in the one side of the optical-system field which consists of a fioodlighting 
field and a light-receiving field, as wiring of the signal line of these mutuals etc. does not pass through the 
inside of an optical-system field, it can consider as the omnidirection distance detection equipment in 
which 360 perfect omnidirection distance detection is possible. 

[0051] Moreover, since the distance of wiring is shortened by this, the effect of the electrical noise to the 
light-receiving signal resulting from the drive system of a rolling mechanism etc. is controlled, and the 
precision of distance detection can be raised. 

[Translation done.] 
* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

I.This document has been translated by computer. So the translation may not reflect the original precisely. 
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2„**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view showing the configuration of the 1st operation gestalt of the 
omnidirection distance detection equipment concerning this invention. 

[Drawing 2] It is the perspective view showing roughly the optical system of the omnidirection distance 

detection equipment shown in drawing 1 . .... ■ ..u u j u ^.u 

[Drawing 3] It is a timing chart explaining the detection approach of an include angle with the body by the 
omnidirection distance detection equipment shown in drawing 1 . 

[Drawing 4] It is the sectional view showing the configuration of the 2nd operation gestalt of the 
omnidirection distance detection equipment concerning this invention. 

[Drawing 5] It is the sectional view showing the configuration of the 3rd operation gestalt of the 
omnidirection distance detection equipment concerning this invention. 

[Description of Notations] . ■ ^ , 

1 ~ Housing, 11 ~ Drive-system covering, 12 — 13 A partition plate. 13a. 13b [ ~ Floodlighting control 
circuit, ] " A transparence cylinder. 14 ~ Optical-system covering. 2 ~ A projector. 20 21 22 [ 
Electric eye. ] ~ Prism. 23 ~ A light guide section. 24 — A scattered-light restrictor ring. 3 30 L ~ 
Floodlighting reflector. ] — A light-receiving control circuit. 31 ~ A light-receiving lens. 4 ~ Optical-path 
conversion prism. 4a 4b [ ~ Light guide line. ] ~ A light^receiving reflector, 40 ~ The rotation section. 
403 „ A rotation supporter, 40b 41 [ ~ Side-face opening. ] ~ A rotation cylinder. 41a ~ Upper limit 
opening, 41b ~ Lower limit opening, 41c 42 [ ~ Gobo fixed part. ] ~ A gobo. 42a ~ Central opening, 42b 
— Opening. 42c 43 [ — Rotation belt. ] — A rotation mechanical component. 44 — 45 A rotation driving 
shaft. 46 A rotation ring. 47 5 [ ~ Encoder control circuit. ] — A digital disposal circuit. 51 — An 
encoder disk. 52 — A photoelectrical unit. 53 54 [ ~ A floodlighting field. R2b / ~ Light-receiving field / 
La / — A light-receiving outgoing radiation optical path. Lb2 / ~ Light-receiving incident light way. /I — 
A floodlighting incident light way La2 — A floodlighting outgoing radiation optical path Lbl ] — A 
protection-from-light case. R1 — A drive-system field, R2 — An optical-system field, R2a 

[Translation done.] 
* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 
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[Drawing 1] 
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[Drawing 5] 
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[Drawing 4] 
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